Abstract: Objectives: To study the various clinical and radiological manifestations of tuberculosis, AFB status, tuberculin reactivity in HIV positive patients and its relationship with the CD4 cell counts. Methods: Symptomatic patients with confirmed serodiagnosis of HIV infection were screened for pulmonary tuberculosis (PTB) as well as for extra-pulmonary tuberculosis (EPTB), diagnosis of tuberculosis was made using different modalities.Tuberculin testing and CD4 cell counts were also determined. Results: Seven hundred and seventy two patients with HIV infection were included in the study. Eighty seven patients (11.3%) were diagnosed with concurrent active tuberculosis. Pulmonary tuberculosis only was seen in 28 of the 87 (32.2%) patients. Forty two patients (48.3%) had only extra-pulmonary tuberculosis, whereas 17 (19.5%) had both pulmonary as well as extra pulmonary tuberculosis. Commonest form of EPTB in our study was tubercular lymphadenopathy, detected in 19 (21.8%) patients. On tuberculin testing, out of total 87 patients, 33 (37.9%) had induration ≥ 5 mm (sensitivity 37.93%) while 23 (26.4%) developed induration ≥10 mm (sensitivity 26.43%). Chest X-ray of 42 (48.3%) of HIV-TB patients showed tubercular findings. In patients with CD4 count < 200 cells/μl, fourteen patients (66.7%) had atypical findings while 7 (33.4%) patients had typical radiographic picture. AFB smear-negativity and culture-positivity in PTB was more common with decrease in CD4cell count. Conclusions: The lack of rapid and accurate TB diagnostic tools and the lack of a standardized symptom and sign-based screening strategy has posed a challenge to the accurate and prompt diagnosis of tuberculosis in HIV infected patients. Available information, experience, and data have to be used to develop a simple and standardized TB screening strategy for use in settings with a high prevalence of HIV infection.
Introduction
 Advent of HIV/AIDS pandemic has led to dramatic resurgence of tuberculosis worldwide, resulting in increased morbidity and mortality. HIV and Mycobacterium tuberculosis have a synergistic interaction; each propagates progression of the other. Globally, nearly 2 billion people are infected with Mycobacterium tuberculosis and at the end of 2010; an estimated 34 million people (31.6 million-35.2 million) were living with HIV worldwide [1] . India has an adult HIV prevalence of 0.31 percent (0.25%-0.39%) and an estimated 23.9 lakh people are living with HIV/AIDS [2] . Twenty five to sixty five Corresponding author: Nazish Fatima, assistant professor, research fields: Immunology, Tuberculosis, Mycology E-mail: medicalmicrobiologyjnmc@gmail.com. percent of people infected with HIV have been observed to have active TB of one organ or the other in different reports from India [3, 4] .
It is known that TB is the commonest opportunistic infection among HIV-infected individuals and the most common cause of death in patients with AIDS [5] . In India on the other hand, it is noted that about five percent tuberculosis patients registered under RNTCP also have HIV infection [6] . As HIV related immunosuppression increases, the clinical and radiographic picture of tuberculosis also change. While TB can develop at any CD4 count, extrapulmonary and disseminated form of the disease are more common as immunodeficiency increases [7] [8] [9] . Co-infection with HIV infection leads to difficulties in both the diagnosis and treatment of tuberculosis, increase risk of death, treatment failure and relapse. We conducted this study to find out different clinical and radiological manifestations of tuberculosis, AFB status, tuberculin reactivity in HIV positive patients and its relationship with the CD4 cell counts.
Patients and Methods
The study group comprised of 772 symptomatic patients with confirmed serodiagnosis of HIV infection attending the ICTC /ART centre or admitted patients at JN medical college and Hospital, Aligarh over a period of 3 years (November 2008 to 2011).
All patients were screened for pulmonary tuberculosis (PTB) as well as for extra-pulmonary tuberculosis (EPTB), with a detailed clinically history, physical examination, x-raychest, sputum for acid fast bacilli (AFB). Fine needle aspiration cytology (FNAC) and lymph-node biopsy, lumbar puncture, ultrasonography of abdomen, endometrial biopsy and pleural aspiration were done wherever required. In addition, patients already diagnosed with active tuberculosis and presented to the centre for antiretroviral therapy for a concurrent HIV infection, were also included in this study.
The diagnosis of tuberculosis was made on the basis of symptoms and signs compatible with tuberculosis and/or radiological evidence of active tuberculosis; demonstration of acid fast bacilli (AFB) from a clinical specimen (sputum, FNAC of lymph node, pleural fluid, endometrial tissue, cerebrospinal fluid), mycobacterial culture, histopathological demonstration of typical caseous granulomatous reaction and pleural/ascitic fluid analysis showing evidence of lymphocytic exudative effusion and CSF showing lymphocytic pleocytosis and low CSF glucose.Tuberculin test was also performed in each patient with 5TU PPD-S. An induration of 5 mm or more after 48-72 hours was considered positive [5] . HIV infection was diagnosed using three antigenically different rapid kits as per the national HIV testing policy [10] . CD4 cell counts were determined by flow-cytometry technique by PartecCy-Flow Counter (Germany).
Results
Seven hundred and seventy two patients with HIV infection were included in the study. Eighty seven patients (11.3%) were diagnosed with concurrent active tuberculosis (HIV-TB). Of these patients, 66 (75.8%) were male and 21 (24.2%) were females. The mean age of the HIV-TB patients was 33.6 years ( Table 1 ). Heterosexual contact was the predominant (96.4%) route of transmission of HIV infection in this study.
Fever was seen in 81 (93.1%) out of 87 HIV-TB patients and the mean duration of fever was 2 months (Table 2 ). Forty eight (55.2%) patients presented with weight loss of more than 10%.
Regarding tuberculosis, pulmonary tuberculosis only was seen in 28 of the 87 (32.2%) patients. Forty two patients (48.3%) had only extra-pulmonary tuberculosis, whereas 17 (19.5%) had both pulmonary as well as extra pulmonary tuberculosis (Table 3 , Fig.  1 ). Commonest form of EPTB in our study was tubercular lymphadenopathy, detected in 19 (21.8%) patients followed by tuberculosis of CNS in 13 (14.9%) patients. Abdominal tuberculosis in 11 (12.7%), Genital tuberculosis in 8 (9.2%). Tubercular pleural and pericardial effusion were reported in 7 (8%) and 1 (1.1%) patients, respectively. The mean CD4 count of patients with only pulmonary TB was 132.3 cells/μl (range 44-321) while those with only extra pulmonary TB had CD4 cell count mean 107.1 cells/μl (range 38-285). The mean CD4 was observed to be lower in the patients with both PTB and EPTB (mean 91.5, range 28-249).
On tuberculin testing, out of total 87 patients 33 (37.9%) had induration ≥5 mm (sensitivity 37.93%) while 23 (26.4%) developed induration ≥10 mm (sensitivity 26.43%).The sensitivity for detecting active TB, stratified by both 5 mm and 10 mm cut-offs and by CD4 count strata (Table 4) was maximum when considering induration of 5mm in patients with CD4 cell count below 200 cells/μl.
Chest X-ray (CXR) of 42 (48.3%) of HIV-TB patients showed tubercular findings. In patients with CD4 count < 200 cells/μl, fourteen patients (66.7%) had atypical findings (Fig. 3 ) in the form of intrathoracic adenopathy, focal lower or middle lobe infiltrates, and diffuse miliary or nodular infiltrate, 3 patients had a normal CXR and were considered atypical, while 7 (33.4%) patients had typical radiographic picture (Fig. 2) . In patients with CD4 count > 200 cells/μl, atypical findings were seen in 6 (25%) while typical radiographic picture was seen in 18 (75%) patients (Table 5) .
Of the 87 patients of HIV-TB, sputum was found to be positive for AFB in 17 patients out 45 patients who had pulmonary involvement. AFB smear-negativity, culture-positivity in PTB was more common with decrease in CD4cell count. Of 21 subjects with a CD4 < 200 cells/μl and PTB, 12 (26.8%) were AFB smear-negative as compared to10 of 24 (22.2%) with a CD4 >200 cells/μl. As patients presented with lower CD4 counts, there was a significant decrease inhigh bacillary burden (3+ AFB) smears and an increase in lowbacillary burden (1+ AFB) smears. Unifocal alveolar opacity 5
Multifocal alveolar opacity 3
Unifocal interstitial opacity 2
Cavitary opacity 2

Mediastinal or hilaradenopathy 3
Miliary nodules 2
Pleural effusion 3
Normal CXR 3 Typical presentation(n = 7)
Unilateral apical opacity 5
Biapical opacities 2 > 200 (n = 24)
Atypical presentation (n = 6)
Unifocal alveolar opacity 4
Mediastinaladenopathy 2
Pleural effusion 1 Typical presentation (n = 18)
Unilateral apical opacity 12
Biapical opacities 6 *Totals for various radiographic findings sum to greater than the total of 45 subjects with PTB because some subjects had more than one radiographic finding. 
Discussion
Tuberculosis seen in HIV infected individuals is the most common opportunistic infection. It is also hypothesized that persons infected with tubercle bacillus are at higher risk of developing clinical disease if they become infected with HIV [7] . Their clinical, radiological, and bacteriological manifestations vary with the level of immunosuppression and CD4 lymphocyte counts [8, 9] .
In the present study 66 (75.8%) patients were male and 21 (24.2%) were females.The striking male predominance noted in the present study has also been reported by other authors [11, 12] . The mean age of the HIV-TB patients was 33.6 years. Most of our study group patients (56.2%) were in the age group of 26-35 years, which is the sexually active age and is also the most productive in one's life.
The occupational profile of our patients revealed that majority of them were farmers and laborers followed by transport drivers. Mohanty et al. [13] reported 36.8% patients working as manual laborers while Rajsekaran et al. [14] found majority (55.6) of patients working as farmers. Other authors [12] have found sero-positivity rate was highest among those who were unemployed (40%) followed by the business professionals (35%). The percentage of the professions is thus seen to vary in different studies, largely due to the differences in the occupational patterns and the source from where the patients were selected.
Sexual route (heterosexual) was found to be the major risk factor (86%). Other Indian studies also showed unprotected heterosexual sex as the commonest mode of transmission [15, 16] .
In this study, fever was the most common complaint (93%) followed by loss of appetite (80%) and cough (64%). These findings are in agreement with the other findings [13, 17, 18] . They indicate that both HIV infected & non HIV infected persons have similar presenting complaints. Thus, physicians should aggressively pursue a diagnosis of TB in HIV infected persons presenting with these complaints and vice versa.
Tuberculosis, unlike other HIV-associated opportunistic infections, may occur at relatively high levels of CD4 counts, although its frequency markedly increases in patients with more severe immunosuppression. The patients of concurrent HIV-TB, when first reported, had a mean CD4 of 110.4 cells/μl (range 28-321). As many as 52 (40.2%) out of 87 patients had initial CD4 counts less than 200, signifying advanced disease. HIV-TB cases have been observed to have severe immunosuppression at presentation, with several studies reporting CD4 counts of less than 200 [19, 20] . Comparative studies from India have also reported significantly lower CD4 counts in patients with HIV-tuberculosis than HIV alone [21, 22] . Pulmonary tuberculosis only was found in 32.2% patients and EPTB in 48.2% patients. Seventeen patients (19.5%) had both pulmonary and extrapulmonary tuberculosis. Other studies also reported higher prevalence of EPTB of 53-63% of total tuberculosiscases in HIV-infected patients, and was seen more frequently in severely immunocompromised HIV patients [23, 24] .
Commonest form of EPTB in our study group was lymph node tuberculosis diagnosed in 19 patients followed by CNS tuberculosis in 13, abdominal tuberculosis in 11, genital tuberculosis in 8, pleural effusion in 7 and tubercular pericardial effusion in one patient. S K Sharma et al. [3] in a study on EPTB in HIV-positive patients also noted lymph node involvement as the most common EPTB site followed by spleen [25] .
Tuberculin positivity was stratified by both 5 mm and 10 mm cut-offs and by CD4 count strata was maximum when considering induration of 5 mm in patients with CD4 cell count, both above and below 200 cells/μl. Other workers also recorded low tuberculin reactivity (30-50%) which is due to depression of cell mediated immunity in HIV infected persons [25] . So tuberculin test is not of much value in HIV infected persons particularly those with advanced disease. There are limited benefits in using a 5 mm induration cut-off to define a positive TST in HIV-positive patients as compared to the 10 mm cut-off used in non-HIV-infected patients [26] . However, in our study at CD4 counts <100 cells/mm [3l], the 5 mm cut-off detected nearly twice as many cases of TB as the 10 mm cut-off. The more sensitive 5 mmcut-off may therefore still be beneficial in this subset of severely immunosuppressed patients. Many clinicians in India and other countries still rely on TST as part of their diagnostic workup for active TB. These data show that TST should not be used as sole diagnostic marker, especially in HIV-infected individuals.
CXR changes in TB/HIV patients reflect the degree of immunocompromised status. In mild immunocompromised patients, the appearance is often classical (with cavitation and upper lobe infiltrates) whereas in severe immunocompromised status, the appearance is often atypical [9, 26] .
HIV infection compromises the validity and effectiveness of chest radiography in the diagnosis of pulmonary TB in HIV-infected persons, and the findings could be normal for up to 14% of HIV-infected persons who have culture-confirmed pulmonary TB [27] . A normal CXR at the time of presentation with PTB represents a major obstacle to PTB diagnosis. Our findings of 3 (6.7%) normal CXRs in PTB patients are consistent with previously published estimates of HIV-infected patients presenting withnormal CXRs of approximately 2-22% [27] [28] [29] [30] . Along with limited sensitivity of CXR in patients with HIV infection is the problem of specificity, as the differential diagnosis for an abnormal CXR in an HIV-infected patient is broad and may include common opportunistic infections such as bacterial and fungal pneumonia. However, an abnormal CXR still remains a useful tool in PTB suspects, and the positive predictive value of CXR for PTB will likely remain high in settings with high TB prevalence. We found that for HIV-seropositive patients with CD4 counts of <200 cells/µl, the sensitivity of a typical post-primary pattern CXR for identifying active pulmonary TB is poor. 57% patients with a CD4 <200 had atypical findings (intrathoracic adenopathy, focal lower or middle lobe infiltrates and diffuse military or nodular infiltrates) while only 28% had typical radiographic findings. Similar conclusions have been found in other studies. Greenburg et al [28] retrospectively reviewed the chest radiographs of 48 HIV-seropositive patients with pulmonary TB and CD4 counts of <200 cells/µl and found that only 23% of patients had radiographic findings typical of post-primary TB. They also evaluated the CXR findings of 20 HIV-seropositive patients with CD4 counts of >200 cells/µL. In this subpopulation, 11 of 20 (55%) of patients' CXRs showed post-primary TB. However, chest radiography remains an important adjunct in the diagnosis of TB, and its use must be expanded, including the use of advanced and innovative technology, such as digital imaging [3] .
Diagnosis of active tuberculosis in HIV-infected persons is difficult, because patients with HIV-associated TB have fewer bacilli in their sputum [31] than do HIV-uninfected patients with pulmonary TB. The sputum positivity in pulmonary involvement of 37% seen in this study was similar to that reported from India [32] . It has been reported that as immune suppression increases the smear negativity also increases.
Because diagnosis in most regions depends on microscopic examination of Ziehl-Neelsen-stained sputum smears, which has low sensitivity among HIV-infected persons, most HIV infected persons are not tested with the standard diagnostic methodology. Mycobacterial culture is the gold standard for tuberculosis diagnosis and should be routinely done to assist the diagnosis of tuberculosis in HIV-infected persons. Automated liquid culture systems are being evaluated for use in resource poor settings [33] for better and earlier results.
